Suppression of the Escherichia coli dnaA46 mutation by amplification of the groES and groEL genes.
A lambda hybrid phage (lambda Sda1), containing an 8.1 kb EcoRI DNA fragment from the Escherichia coli chromosome, was selected on the basis of its ability to suppress bacterial thermosensitivity caused by the dnaA46 mutation. We have shown that this suppression is due to a recA+-dependent amplification of the 8.1 kb fragment; consistent with this observation, cloning of the 8.1 kb fragment into a high copy number plasmid (pBR325) leads also to suppression of dnaA46. In the suppressed strains growing at high temperature, bidirectional replication starts in or near the oriC region and requires the presence of the DnaA polypeptide. These findings suggest that the overproduction of a gene product(s), encoded by the cloned 8.1 kb fragment, can restore dnaA-dependent initiation of replication at high temperature in the oriC region. Genetic mapping shows that the groES (mopB) and groEL (mopA) genes are located on the 8.1 kb suppressor fragment. Further analysis, including in vitro mutagenesis and subcloning, demonstrates that the amplification of the groES and groEL genes is both necessary and sufficient to suppress the temperature sensitive phenotype of the dnaA46 mutation.